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GROUND-WATER CONDITIONS IN THE RINCON AND
MESILLA VALLEYS AND ADJACENT AREAS
IN NEW MEXICO

By C. S. ConovEr

ABSTRACT

The Rio Grande in New Mexico winds through a succession of basins lying between
isolated northward-trending mountain ranges constituting part of the Basin and Range
physiographic province. The flood plain of the Rio Grande, in general, consists of wide
and narrow sections corresponding to alternately soft and hard rocks traversed by the
tiver, The Rincon and Mesilla Valleys are the two southernmost expanded flood plains
of the Rio Grande in New Mexico and ate parts of the Rio Grande project of the U, S.
Bureau of Reclamation, Water for the project is stored at Elephant Butte Reservoir,
which was constructed to equalize the flow of the river to the Rio Grande project be-
cause large variations occur in the natural flow. Caballo Dam, about 20 miles south of
Elephant Butte Dam, permits control of irrigation water to the project after its use for
genetating electric power at Elephant Butte Dam,

After the heavy precipitation of 1941, Elephant Butte Reservoir filled to capacity,
2,197,600 acre-feet, but drought conditions followed, and by eatly 1946 the reservoir
contained less than a year’s normal supply of water for the project. The Elephant Butte
Itrigation District, the administrative control agency for the New Mexico part of the
project desired to know whether it would be advisable to try to develop a supplemental
ground-water supply for the district, The District and the U, S. Geological Survey signed
a cooperative agreement whereby the Ground Water Branch of the Survey would make a
ground-water study of the area to determine the feasibility of using ground water to sup-
plement the present supply of surface water for irrigation in the district,

Below Elephant Butte Dam the Rio Grande flows westward for about 6 miles across
the northern end of the Caballo Mountains, a fault-block mountain of pre-Cambrian, Pale-
ozoic, and Cretaceous rocks dipping to the east, The river then turns south, following
the western base of the mountains, The land rises gently west of the river in a series of
pediment slopes toward the Black Range, which forms the Continental Divide. At the
south end of the Caballo Mountains the river swings southeastward and crosses the
northward-trending Jornada del Muerto, an intermountain basin, and its southern exten-
sion, La Mesa, the river being bounded on the east by the Dona Ana, Organ, and Frank-
lin Mountains. These mountains consist largely of tilted Paleozoic sedimentary rocks on
a basement of pre-Cambtian rocks, but they also contain Tertiary volcanic rocks. The
bolsonlike troughs between the mountains east and west of the river are filled with Ter-
tiary and Quaternary sands, silts, clays, and gravels, constituting a valley fill that be-
longs largely to the Santa Fe formation of Miocene and Pliocene age. Overlying this ma-
terial and terrace gravels, basalt lava flows, and the flood-plain deposits of the Rio
Grande, the latter forming the smooth valley floor, generally bordered by steep bluffs,
which may exceed 100 feet in height

Ground water occurs beneath the plains of La Mesa and Jornada del Muerto, Gener-
ally the water is unconfined—that is, water-table conditions exist, The map showing
contours of the water table indicates that the ground water flows from La Mesa toward
the valley rather than following a possible former course of the Rio Grande toward Mexi-
co. The hydraulic gradient of the water table ranges from as little as 1,2 feet to the mile
in the central part of La Mesa, where the aquifer is thick, to more than 100 feet to the
mile on the steep slopes along the mountains, where the aquifer is relatively thin and
the water is apparently upheld by the buried impermeable rocks of the mountains. The
depth to water is generally greatest (more than 400 feet) in the central parts of the



2 GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS

plains, and least (less than 100 feet) toward the edges of the plains, near the mountains,
and along the valleys. The ground water beneath the plains is recharged from precipita-
tion upon the upland and mountainous areas, In the La Mesa area, the recharge is esti-
mated to be about 0.02 inch of water per year, The average annual precipitation is a little
less than 10 inches, The ground water from beneath the plains is discharged to the Rio
Grande at a rate estimated to be less than 1 cubic foot a second per mile of valley, with
that part in the Mesilla Valley approximating 40,000 acre-feet a year.

Water of the Rio Grande which generates hydroelectric power at Elephant Butte Dam is
stored in Caballo Reservoir for irrigation use. Diversions from the Rio Grande to the irri-
gated lands of the district are made at Percha Dam in the Rincon Valley and at Leasburg
and Mesilla Dams in the Mesilla Valley., A drainage system, consisting of 42 miles of
open drains in the Rincon Valley and 226 miles in the Mesilla Valley, discharges return
irrigation seepage to the Rio Grande,

The depth to the water table in the valley fill along the flood plain in the Rincon and
Mesilla Valleys is generally less than 10 feet. The ground-water level rises during the
irrigation season to a high level in late August and declines during the nonirrigation sea-
son to its lowest level in February or March. The water table, in general, slopes down the
valley at a rate of about 4.5 feet to the mile, which is essentially the same as that of the
valley floor. The ground water in the valley fill of the flood plain is recharged by infil-
tration of water applied to the land for itrigation, seepage from canals, seepage from cer-
tain stretches of the river, precipitation upon the flood plain, and ground-water flow from
the mesas and other elevated areas, Recharge by direct infiltration of precipitation is, on
the average, small,

Discharge of ground water in the valleys is essentially by seepage to the drains and
parts of the tiver and by transpiration by plants in areas of high water table. Discharge
of ground water in the project, as represented by the water returned to the river by the
drains, is 249,400 acre-feet a year when a nomal supply of surface water is available for
irrigation. A quantity of ground water, which has not been exactly determined, is dis-
charged directly to the river in certain stretches.

The coefficient of transmissibility of the alluvial deposits in the Rincon and Mesilla
Valleys averages 75,000 gallons a day per foot, as determined from pumping tests on 7
wells and from the relation between the accretion to 7 drains and the slope of the water
table perpendicular to them,

Ground water obtained by pumping in the Rincon and Mesilla Valleys does not represent
an additional supply or new source of water to the project, but rather a change in method,
time, and place of diversion of the supplies already available.

Sufficient water for itrigation can be obtained from wells throughout the major part of
the Rincon and Mesilla Valleys. Wells will “sand up’’ and special well construction may
be necessary to control it, Water for irrigation, generally in small amounts, can be ob-
tained by drilling wells on the low bench lands that border the valley floor and in the
arroyos cut in them, Some wells in these areas will have only small yields.

In 1946 the anticipated shortage of surface water gave impetus to the drilling of wells
for irrigation water in the Mesilla and Rincon Valleys. The number of irrigation wells in-
creased from 11 at the end of 1946 to about 56 at the end of 1947. By February 1948, 14
additional wells had been constructed or were under construction.

Some of the lands now irrigated from wells do not have water rights under the Rio
Grande project. There are about 15,000 acres of such lands on the flood plain and border-
ing higher land which could be irrigated by ground water. These lands, if developed,
would ultimately utilize about 38,000 acre-feet of water annually on a basis of 2.5 acre-
feet per acre.
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The writer concludes that in a hypothetical year having only 50 percent of a normal
supply of surface water available for diversions, the project lands would require an ad-
ditional acre-foot per acte of water from wells to assure successful irrigation of the
crops. However, because of the reduction in flow of the drains caused by pumping and
because of losses in distribution, the use of water from wells to supply this deficit
would require pumping 2.42 acre-feet per acre, or 213,000 acre-feet a year for the 88,000
acres of water-right land in New Mexico. Of the amount pumped, it is calculated that all
but 63,000 acre-feet would be diverted from surface-water flow, If supplemental pumping
wete tesorted to for 5 successive dry years, continued pumping would be necessary for
3 to 4 years after a return to normal surface supply so as to pemit bypassing of the re-
quired share of water to the El Paso district, awaiting the restoration of ground-water
storage by recharge from surface water,

The total cost of pumping equipment and pumping of this supplemental water for a
period of 5 years with about 50 percent of normal surface supply, such as has been re-
corded in the past at San Marcial gage above Elephant Butte Reservoir, would be approx-
imately one-fifth of the resulting additional gross crop retums, on the basis of the aver-
age gross return per acre from 1937 to 1946,

Substitution of pumping of ground water for the usual winter releases of surface water
for irrigation of a small percentage of the lands would result in a saving to the project of
possibly 34,000 acte-feet of water annually if no water were allowed to bypass the proj-
ect in the winter.

The chemical quality of the shallow ground water in the alluvium of the Rincon and
Mesilla Valleys is slightly poorer than that of drain water but is satisfactoty for most
irrigation requirements. Comparatively good water is obtained on the surrounding high
lands and in the arroyo beds.

As water pumped from wells in the Rincon and Mesilla Valleys is not an additional or
new supply but rather water that is normally intercepted by the project, continuing rec-
ords should be kept of the amount of water pumped, of water-level measurements, and of
the location and performance of the irrigation wells, Measurements of the flow of the
drains should be made periodically and at enough points to determine the magnitude of
the effect of pumping upon the flow of the drains.



4 GROUND-WATER CONDITIONS, RINCON AND MESILLA VALLEYS
INTRODUCTION
PURPOSE AND SCOPE OF INVESTIGATION

Prolonged drought conditions on the Rio Grande watershed dur-
ing the preceding 5 years reduced surface~water storage so great-
ly that a serious water shortage seemed to impend in 1947, and
became more serious in 1948, for the Rio Grande project of the
Bureau of Reclamation., The annual supply of water allowable to
the projectunder the terms of the Rio Grande Compact is 790,000
acre-feet, including 60,000 acre-feet required for delivery to
Mexico. The total amount of water available to the project, in-
cluding about 105,000 acre-feet of water stored in E1Vado Reser-
voir and owed to the project, had dropped to about 465, 000 acre-
feet by the second week of August 1947, The amount of stored wa-
ter in Elephant Butte Reservoir August 12, 1947, was 317,000
acre-feet, the lowest on record since operation of the reservoir
beganin 1916, and 29 percent of the average from 1915 to 1947 for
the last day in August, On the same date, the available 43,000
acre-feet of stored water in Caballo Reservoir was about average.
With another month of irrigationdue in 1947, the carry-over water
storage would be very small and unless very substantial replen-
ishment occurred there would be insufficient water for irrigation
in 1948. Rationing of water for the 1948 year was announced in
August 1947, The initial allotment of water was set at 1 acre-~foot
per acre, subject to change if more water became available. In
addition, no winter releases of water were to be made, and no
water was to be delivered to lands lacking a full water right.

In 1946 the Elephant Butte Irrigation District, which comprises
the valley lands of the Rincon and Mesilla Valleys of the Rio
Grande in the New Mexico part of the Rio Grande project, antici-
pated a shortage of surface water because of the low stage of
Elephant Butte Reservoir. One of the measures considered to
relieve the impending shortage was the use of ground water for
irrigation, Intelligent planning of the use of ground water required
a knowledge of the ground-water conditions of the area, According-
ly, the district requested the U. S. Geological Survey to make a
study of the possibilities of pumping ground water for irrigation,
mainly from the standpoint of productiveness of wells and of the
effect that the pumping of wells would have upon the surface-water
supply in the river and drains.

Field work, begun in 1946 by the author, consisted of obtaining
available informationconcerning the wells in the valley, primari-
ly wells that would produce sufficient water for irrigation and
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municipal supply. Pumping tests were made on a few wells to
determine the hydrologic constants of the aquifer and the specific
capacities of the wells. Considerable data on file at the U, S.
Bureau of Reclamation, relative to the ground-water conditions in
the valleys inthe early years, were studied, These data consisted
of measurements of depth to water in anumber of auger holes over
aperiodof years; depth-to-water maps of the Mesilla Valley prior
to, and subsequent to, installation of the drains; profiles of the
water table across various drains and across the entire valley;
land classifications; records of surface-water diversions and
applications and return flow of the drains in past years; annual
project histories; and other related information.

In 1947, G. R. Chenot of the Geological Survey gathered data
concerning wells on the upland mesa lands bordering the Mesilla
Valley. He attempted to visit all known wells to determine their
altitudes, measure the depth to water in them, and obtain other
available data., Information concerning newly developed irrigation
wells in the valleys was obtainedat intervals, and periodic meas-
urements of water levels were made in a few observation wells in
the valleys. Water samples for chemical analysis were collected
from a number of wells in the valley and on the mesa lands.

In February 1947, 2 lines of auger holes were placed across
the Park Drain on the Seale and Holt roads south of Mesilla Park
in order to determine the relation between the slope of the water
table and the accretion of ground water to the drain, Water levels
were measured in these wells every 2 weeks by the Geological
Survey, and the drain flow was measured every month by the
Bureauof Reclamation. In the same month, an auger hole was in-
stalled at the shelter for weather instruments at the New Mexico
College of Agriculture and Mechanic Arts to obtain a daily record
of the water level. Observations on this well have been made by
those employed to record the weather observations,

The studies in Rincon and Mesilla Valleys were made under the
direction of A, N, Sayre, geologist in charge, Ground Water
Branch, Water Resources Division of the U, S. Geological Survey,
and under the immediate supervision of C. V., Theis, district ge-
clogist in charge of ground-water investigations inNew Mexico,

PREVIOUS INVESTIGATIONS

The earliest publishedreport available on the ground-water con-
ditions in the Mesilla Valleyis that by Slichter (1905). At the time
of his investigation considerable interest was exhibited inthe pump-
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ing of ground water from the valley fill as ameans of supplement-
ing the erratic flows of the Rio Grande. Slichter (1905, p. 13) in-
vestigated the underflow of the Rio Grande at the narrows above
El Paso and determined that the underflow did not exceed 50 gal-
lons a minute. A number of auger test holes were bored in a line
across the valley on the east side of the river in the vicinity of
Mesilla Park to determine the gradient of the water table and the
changes caused by flows in the Rio Grande, Slichter (1905, p. 27~
29) determined that the greater part of the underflow was evident-
ly derived from the river and that only a small amount—possibly
about 0, 5 cubit foot a second per mile along the valley—was de-
rived from the adjoining mesas. Data are given for pumping tests
made upon 12 irrigation wells near Las Cruces and Berino, Spe-
cific capacities of the wells ranged from a minimum of 5.8 to a
maximum of 88,0 gallons a minute per foot of drawdown (Slichter,
1905, p. 34).

Lee {1907) inhis report on the water resources of the Rio Grande
valley gave data on a number of wells in the Mesilla Valley, in-
cluding 6 that had not been previously reported by Slichter. He
discussed the quantity, source, and probable disposal of the ground
water in the Mesilla Valley and concluded that the ground water
was probably discharged by evaporation inthe valley (Lee, 1907,
p. 50). Although a few data indicated the possibility of ground-
water flow into Mexico, Lee believed, because of the downcutting
of the Rio Grande in 'the Mesilla Valley and the accumulation of
surface water in the gravels of La Mesa, that the flow from La
Mesa, should be toward the Rio Grande rather than away from it
(Lee, 1907, p. 40, 50),

The rising water table in the Mesilla Valley caused by the in-
creased dependable water supply after the beginning of operation
of Elephant Butte Dam in 1916 made installation of drains neces-
sary. Preparatory to the installation of drains, auger holes were
installed throughout the valley by the Bureau of Reclamation and
water-table maps were prepared from the measurements of the
water level, The results of the ground-water observations were
incorporated in the annual project histories of the Rio Grande
project and in a drainage report by L. R. Fiock of the Bureau of
Reclamation in February 1917,

Dunham (1935) discussed the geology of the Organ Mountains and
noted briefly the water conditions in a few of the mines.

The report of the Rio Grande joint investigation, 1936 to 1937,
contains only casual mention of the ground-water conditions in the
Mesilla Valley, except with respect to the quality of the drain and

subsoil waters (National Resources Committee, 1938, p. 451). In
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the report Kirk Bryan states that, because the lands west of the
Rincon Valley are higher than the valley, the Rincon Valley must
receive water from, rather than lose water to, the west. He also
states that because the ground-water levels in La Mesa appear to
be higher than the floor of the Mesilla Valley, the Mesilla Valley
must receive ground water from La Mesa, and inasmuch as the
enclosed basins south of La Mesa appear to have altitudes higher
than the valley floor above El Paso, flow of ground water south to
Mexicofrom La Mesa appears unlikely (National Resources Com-
mittee, 1938, p. 225).

Chemical analyses of the surface, drain, and subsoil waters of
the Rincon and Mesilla Valleys, sampled during the Rio Grande
joint investigation, are contained in a report by Scofield (1938).

A reconnaissance investigation of the water supply for Las
Cruces was made in September 1936 by C. V. Theis' of the Geo-
logical Survey. He concurred with the city officials of Las Cruces
in locating the wells of the city on the mesa land to the east and
believed it possible to obtain water of a better quality than that
found in the valley.

A reconnaissance report was prepared by the Bureau of Agri-
cultural Economics? on the possibility of obtaining water supplies
for a settlement in the southern part of the Jornada del Muerto,
east of the Dona Ana Mountains. The report included data on a
few stock wells and stated that the depth to water was in excess
of an economic pumping lift for irrigations
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WELL-NUMBERING SYSTEM

The system of numbering wells shown in this report is the same
as that used in other parts of New Mexico. The system is based
on the common designations of public land divisions, and by means
of it the well number, in addition to designating the well, locates
its position to the nearest 10-acre tract. The number is divided
into four segments by periods. The first segment denotes the
township north or south of the New Mexico base line, the second
denotes the range east or west of the New Mexico principal merid-
ian, and the third denotes the section. In a county such as Dona
Ana County, where wells are situated both east and west of the
principal meridian, and E is added to the second segment of the
well number if the well is east of the principal meridian, but no
letter is added if the well is west of the principal meridian. In
counties in which no confusion can arise, the direction east or
west of the meridian is not given.

The fourth segment of the number, which consists of 3 digits,
denotes the particular 10-acre tract in whichthe well is situated.
For this purpose, the section is divided into four quarters, num-
bered 1, 2, 3, and 4, in the normal reading order, for the north-
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west, northeast, southwest, and southeast quarters, respectively.
The first digit of the fourth segment gives the quarter section,
which is a tract of 160 acres. Similarly, the quarter section is
divided into four 40-acre tracts numbered in the same manner,
and the second digit denotes the 40-acre tract. Finally, the 40-
acre tract is divided into four 10-acre tracts, and the third digit
denotes the 10~-acre tract. Thus, well 23, 2E, 29, 342 in Dona Ana
County is in the NEY4SE4SW1/4 sec, 29, T. 23S., R. 2 E. Ifa
well cannot be located accurately to a 10-acre tract, a zero is used
as the third digit, and if it cannotbe located accurately withina %0-
acre tract, zeros are used for both the second and third digits.
If the well cannot be located more closely than the section, the
fourth segment of the well number is omitted. When it becomes
possible to locate more accurately a wellin whose number zeros
have been used, the proper digit or digits are substituted for the
zeros. Letters a, b, ¢, and d are added to the last segment to
designate the second, third, fourth and suceeding wells listed in
the same 10-acre tract.

The following diagram shows the method of numbering the tracts
within a section:

11 | 112 | 121 § 122 211 | 212 221 | 222
— — (110)—  — (120) — + — (210) — + — (220)— —
113 I 114 123 : 124 213 I 214 223 : 224
{100 }— {200}
131 l 132 141 i 142 231 I 232 241 I 242
— — (130)— - — (140) — &+ — (230) — + — (240)— —|

133 l 134 143 l 144 233 l 234 2431 244

311 I 312 321 | 322 411 | 412 421| 422

— —(310) — ﬂ— —(320) — -+ — (41‘0) — 1 — (420)— —

) |
313 | 314 323 324 413 | 414 423 ‘ 424
[ {300 }— | | —{ 400} |
331 332 341 I 342 431 | 432 441 I 442
L —(330)— + — (340) — + — (430) — 1 — (440)— —
| I | |

333 I 334 343 | 344 433 | 434 443I 444

In the well tables, pages 163 to 195 of this report, the wells are
arranged innumerical sequence of the well location number, wells
east of the principal meridian in a township preceding those west
of the meridian,
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FEATURES OF THE AREA
LOCATION AND GENERAL FEATURES

The areacovered by this report includes the valley lands of the
Rincon and Mesilla Valleys in New Mexico and the adjacent mesa
lands bordering, primarily, the Mesilla Valley.

The Rincon and Mesilla Valleys, in the south-central part of
New Mexico, are two of the many widened parts of the Rio Grande
valley that are separated by narrows and canyons in the eroded
channel. The Rincon Valley lies north of the Mesilla Valley, in
Sierra and Dona Ana Counties, N, Mex.; the Mesilla Valley is in
Dona Ana County, N, Mex. and El Paso County, Tex. (See fig, 1
and pls, 1-3,)

The largest community in the Rincon and Mesilla Valleys is
Las Cruces, N, Mex., 45 miles north of El Paso, Tex. It had an
estimated population of 12, 000 in 1946, an increase of 43 percent
from 8,385 in 1940, The only other town of appreciable size is
Hatch, about 36 miles north of Las Cruces, in the Rincon Valley.
It had an estimated population of 1,400 in 1946, an increase of 70
percent from 822 in 1940, El Paso, in the El Paso Valley of the
Rio Grande, is a nearby trade territory and tourist center with a
populationof about 109, 000, Across the Rio Grande from El Paso
is Ciudad Juarez, Mexico., Hot Springs (named Truth or Conse-
quences in 1950), about 40 miles north of Hatch, had an estimated
population of about 5,000in 1946, It is a trade territory and health
and recreation resort, Various small settlements are distributed
along the Rincon and Mesilla Valleys, a few of which are Arrey,
Derry, Garfield, Salem, and Rincon in the Rincon Valley, and
Dona Ana, Mesilla, Mesilla Park, State College, San Miguel, La
Mesa, Berino, La Union, Anthony, and Canutillo in the Mesilla
Valley.

The New Mexico College of Agriculture and Mechanic Arts is at
State College, about 2 miles southeast of Las Cruces, White Sands
Military Proving Ground is on the east side of the Organ Mountains,
about 20 miles east of Las Cruces.

The area is served by the Atchison, Topeka, and Santa Fe Rail-
way which runs along the Jornada del Muerto, east of the Caballo
Mountains that flank the Rincon Valley on the east, and enters the
Rincon Valley at Rinconabout 5 miles east of Hatch, From Rincon
the main line extends southwardin the Rincon and Mesilla Valleys
through Las Cruces to El Paso, and a branch line goes westward
through Hatch to Deming. U. S. Highway 85 traverses the Rincon
and Mesilla Valleys from the north through Hatch to Las Cruces
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and El1 Paso, and U. S. Highway 70 crosses the Mesilla Valley at
Las Cruces. State Route 26 from Deming enters the Rincon Valley
at Hatch.

The main industry of the valleys is farming, with 68 percent of
the crop acreage in 1946 in cotton, 19 percent in alfalfa, and 4
percent in pecans. The pecan acreage is increasing. Some truck
crops are grown quite successfully., Cantaloupes, chili, and onions
each made up about 1 percent of the crop acreage in 1946. The
total value of crop production for the Rio Grande project in 1946,
in New Mexico and Texas, was $39, 463,471 or $251,90 per acre,
andin the New Mexico section alone was $20, 912, 574. Many cotton
gins, 2 cottonseed-o0il mills, and 2 canneries are located in the
area, and plans for erection of an alfalfa mill are under way.

CLIMATE

The climate of Dona Ana County, N, Mex,, typical of the climate
of the arid to semiarid parts of southwestern United States, is
characterized by clear and sunny days, large diurnal temperature
ranges, low humidity, and scant rainfall,

Weather records maintained by the U, S, Weather Bureau at
State College, south of Las Cruces, show a mean annual temper-
ature of nearly 60 F, for the 89 years of record., The average
maximum temperature for July is about 93 F..and the average
minimum, about 65 F. In January the average maximum temper-
ature is 58 F. and the average minimum is 26 F. Large diurnal
temperature changes are common, summer temperatures some-
times exceeding 100 F, during the day and falling below 60 F. at
night. There isa long frost-free growing season of about 200 days
a year,

The low average relative humidity of less than 50 percent is a
factor in the high diurnal temperature changes and is also partly
responsible for the high annual evaporation of nearly 100 inches.

The rainfall in the valleys is scant, greater amounts falling on
the surrounding ﬁigh lands that intercept the storms. The average
annual rainfall at State College is 8. 68 inches and that at the Jor-
nada Experimental Range on the mesa, northeast of Las Cruces,
is 9,60 inches. The higher peaks of the Organ and Franklin Moun-
tains probably receive in excess of 15 inches a year. The distri-
bution of precipitation during the year is such that more than half
the yearly total normally falls in July, August, and September.
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This distribution of rainfall is advantageous for growing crops,
but it is totally inadequate in amount and must be supplemented
by irrigation,

Variation in the time and amount of precipitation causes a
variation in the time and amount of irrigation water applied to
crops and also a variation in the ground-water levels. Relation
of the precipitation in 1947 and part of 1948 to the water level,
measured daily in three auger test holes, is shown in figure 6,

The following tables taken from reports of the U, S. Weather
Bureau show data on precipitation at the Agricultural College,
Hatch, and Caballo Dam from 1930 to 1948, The precipitation in
1941 of 19, 60inches at the Agricultural College was the greatest
for the 89 years of record, exceeding the previous record in 1881
by 4.55inches. The least annual rainfall was 3. 6linches, in 1860.

Annual precipitation at stations in Rincon and Mesilla Valleys, N. Mex.,

1930-47
Agricultural
College Hatch Caballo
(Altitude, 3,863 feet) (Altitude, 4,042 feet) Dam
Year Precipitation Departure Precipitation Precipitation
(inches) from average (inches) (inches)

1930 6, 88 -1.80 ' sose
1931 13,26 +4.58 16.13
1932 8.83 +.15 7.43
1933 4,71 -3, 97 8.57
1934 4,62 -4, 06 4,03
1935 12,67 +3,99 8.20
1936 9.50 +.82 7.65
1937 7.01 -1.67 7.09 |,
1938 9.27 +.59 13.56 |ieeersecsnnsssecnsens
1939 5.77 -2,91 10.15 8.41
1940 9.22 +.54 6,47 6.97
1941 19,60 +10.92 18,22 18,82
1942 9.80 +1,12 8,46 8.30
1943 7.85 -1,13 7.63 8.12
1944 9.177 +1,09 8.78 9.92
1945 5.77 -2,91 4.58 6.19
1946 7.14 -1.54 8.56 5.567
1947 6.08 -2, 60 4,88
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Average monthly precipitation at Agricultural College, N. Mex.

Inches
JaNUARY cvuenrncsnasten . cccvsresnsrensersasessonssnsssocsessressnse 0.32
February. vees .43
March, .32
Apriliccieeaces vereestsresnesssossancesases s 22
May... S vees 230
June, [P conssecnssnses .55
July, eee 1,73
August vees 1,73
September. aee . veesses 1,35
October,...ouues v - craecees ~170
November .54
Decemb - veves e 49
Annuale...eceneeonse 8.68
Daily precipitation, in inches, at Agicultural College, N. Mex., 194748
[No precipitation on days not shown]
Date Amount Date Amount Date Amount
a2 0.09 |[jume 19 0.03 || Nov. T ™ 0.07
7 .07 || July 13 .25 18 .06
8 .41 16 .03 [|Dec. 3 .18
9 .02 |fAug. 3 .14 31 .32
17 .46 13 .10
Feb, 27 .05 15 .07 1948
Mar, ‘G .36 16 .42 [|Jan. 28 .18
18 .12 18 1,06 ||Feb, 4 .06
Apr. Trace 20 .06 5 .28
May 8 .08 21 .18 6 .01
9 .01 23 288 12 .03
10 .04 30 .07 25 .31
22 .01 |{|Sept. Trace 26 .14
23 .04 {|Oct. Trace 27 Trace
26 .01 ||Nov, 13 .06 || Mar, 18 .02
June 17 .08 14 .26 30 .03
18 .38 16 .15 31 11
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TOPOGRAPHIC FEATURES

Dona Ana County is traversed diagonally by the Rio Grande
(see pl. 1), which flows in the Rincon and Mesilla Valleys, two
of the many widened lowlands along the river, The valleys have
relatively smooth alluvial floors ranging in width from a few
hundred feet to a maximum of about 5 miles inthe vicinity of Las
Cruces, The altitude of the Rincon Valley ranges from about
4, 140 feet above sea level at Caballo Dam to 3, 974 feet at Leas-
burg Dam, a slope of about 4.5 feet to the mile. Hatch, near the
center of the valley, has an altitude of 4,054 feet. The altitude
of the Mesilla Valley ranges from 3,974 feet above sea level at
Leasburg Dam to 3, 720 feet at the E1 Paso station 4 miles north-
west of E1 Paso, a slope also of about 4, 5 feet to the mile. Las
Cruces, near the upper part of the valley, has an altitude of
3,897 feet.

The valleys are bordered by steep bluffs, about 50 to 100 feet
high, of loosely cemented sand, silt, clay, and gravel., From the
bluffs, gently inclined plains extend back to the mountain. The
plainor mesaonthe east side of Mesilla Valley that extends north
from Las Cruces to San Marcial, a distance of about 100 miles,
is called the Jornada del Muerto. It is nearly flat detrital plain,
10 to 20 miles in width, between the San Andres Mountains on the
east and the Caballo and Fra Cristobal Mountains on the west. It
has no drainage lines except at the southern end, near the river,
but numerous shallow depressions throughout its length catch
storm waters and form temporary lakes, The Jornadadel Muerto
slopes southward about 4.5 feet to the mile (Lee, 1907, p.10)
The altitude of the center of the plain, at the lowest point eastof
the Dona Ana Mountains, about 9 miles northeast of Las Cruces,
is about 4, 290 feet, or 360 feet above the level of the Rio Grande
to the west.

The plain west of the Mesilla Valley that extends southward
from near Las Cruces into Mexico is known as La Mesa. It is
similar to Jornada del Muerto in many respects. Its altitude at
the northernend is approximately the same as that of the southern
end of Jornada del Muerto, and the two formed a single plain pre-
vious to the excavation of the Mesilla Valley. La Mesahas a width
of 20 miles or more and is undissected by erosion and devoid of
surface drainage., It contains several broad, shallow depressions
(Lee, 1907, p. 10). The slope of La Mesa is southward about 70
feet in 30 miles, slightly more than 2 feet to the mile, or about
half that of Jornada del Muerto, The altitude of La Mesa west of
Black Mountain is about 4, 200 feet, or 375 feet above the level of
the river to the east.
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The Caballo Mountains parallel the Rincon Valley a few miles
to the east and separate it from the Jornada del Muerto, West of
the RinconValley the plains extend nearly tothe Mimbres Moun-
tains, about 20 miles distant, At the southern end of the Rincon
Valley is Selden Canyon, which has been eroded into the igneous
rocks that form the Sierra de las Uvas.

The northward- trending Organ Mountains, are about 15 miles
east of Las Cruces. The highest peak is Organ Needle, 9,012
feet above sea level. The Franklin Mountains extend south from
the Organ Mountains to the Rio Grande at E1 Paso., The San Andres
Mountains extend northward from the Organ Mountains about 70
miles and flank the Jornada del Muerto on the east. (See pl. 1.)

The West Potrillo and East Potrillo Mountains, which reach an
altitude of 5,957 feet at Mount Riley, lie west of La Mesa and
extend about 25 miles northward from the international boundary.

Other minor mountains are: the Picacho Mountain and Robledo
Mountain, maximum altitude 5, 876 feet, on the west side of‘the
Rio Grande and extending northward from the vicinity of Las Cruces
to Leasburg Dam; Dona Ana Mountains, maximum altitude 5, 829
feet, on the east side of Mesilla Valley northof Las Cruces; Tor-
tugas Mountain, elevation 4, 912 feet, about 3 miles east of State
College; and Black Mountain, about 6 miles west of Mesilla Valley
in the vicinity of Chamberino. (See pl. 1.)

The Rio Grande flows southward from Truth or Consequences
in Sierra County to the vicinity of the Sierra-Dona Ana County
line, thence southeastward across Dona Ana County to El1Paso,
Tex. The flow of the Rio Grande inthis area in summer is main-
tained principally by releases from Elephant Butte and Caballo
Reservoirs and in the winter by return drainage flow, Prior to
construction of Elephant Butte Dam the river was often dry for
months at a time. Slichter (1905, p. 21) states that there was no
water in the Rio Grande below El1 Paso for 9 months prior to August
25, 1904,

Many tributaries enter the Rincon and Mesilla Valleys. Most
are short arroyos that have been formed by storm runoff and
carry water only for short periods after sudden, heavyshowers,
which occur principally during the summer. A few of the tribu-
taries, particularly those that rise in the mountains west of the
Rincon Valley, have large drainage areas, and have small peren-
nial flows in their upper reaches. The small perennial flows do
not reach the Rio Grande, either being diverted for irrigation or
sinking underground shortly after leaving the mountains. Only a
few large arroyos enter the Mesilla Valley, the principal ones
entering from the eastin the vicinity of Las Cruces. (See pls. 1-3.)
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There are a few springs in the area, particularly in the Organ
Mountains, The best known is Radium Springs, a mineral hot
spring at the head of the Mesilla Valley. A small spring, Derry
warm springs, issues from the limestone bluff on the east side of
the Rincon Valley about a mile north of the Sierra-Dona Ana County
line. (See analyses, p.152, 153.)

RIO GRANDE PROJECT

The Rio Grande project of the Bureau of Reclamation includes
most of the valley lands of the Rio Grande in New Mexico and Texas
from Caballo Dam southward to a point about 40 miles below El
Paso, a distance of about 130 miles. From Caballo Dam to Selden
Canyon, a distance of about 30 miles, the Rio Grande flows in the
Rincon Valley, which has a maximum width of about 2 miles.
(See pl. 2.) Below Selden Canyon the valley floor widens into the
Mesilla Valley, which extends about 55 miles southeastward to
“The Pass, ” 4 miles above El Paso, The Mesilla Valley is one
ol the larger widened areas along Rio Grande and has a width of
about 5 miles near Las Cruces. (See pl. 3.) The El Paso Valley
extends about 90 miles southward from El Paso and ranges in
width from 4 to 6 miles, but only the upper 40 miles is included
in the Rio Grande project.

The water for the Rio Grande project is stored inElephant Butte
Reservoir, which has a capacity of 2,197,600 acre-feet, and in
Caballo Reservoir, which has a capacity of 345,870 acre-feet,
about 28 miles below Elephant Butte Dam. Water released from
Caballo Reservoir is diverted from the Rio Grande to the canals
in the Rincon Valley by the Percha Dam, about 2 miles below
Caballo Dam; in the Mesilla Valley by the Leasburg Dam at the
head of the valley and by the Mesilla Dam, about 53 miles south-
west of Las Cruces; and in the E1 Paso Valley by the American
Dam, about 3 miles northwest of El Paso. Water for the Mexican
side of the El Paso Valley, generally referred to as the Valle de
Juarez, is diverted at the International Dam, about 2 miles below
the American Dam,

Gaging stations, equipped with automatic water-stage recorders,
are maintained at various points on the Rio Grande by the U, S, Bu-
reau of Reclamation and by the International Boundary and Water
Commission, The stations onthe Rio Grande pertinent to this report
are as follows: “Below Caballo Dam, ” 0, 8 mile below Caballo Dam
and 1. 5 miles above Percha Dam; “Leasburg Dam;” “El Paso sta-
tion,” above American Dam; and "below American Dam,” 0.6
mile below American Dam and 1.5 miles above International Dam,
The flow at the El Paso station since the beginning of operation of
the American Dam, in June 1938, has been generally computed as
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the sum of the flow at “below American Dam” and the diversions
from the American Dam to the American canal. Prior to instal-
lation of the gage “below Caballo Dam, ” in February 1938, records
of flow were kept at Percha Dam. Small accretions to the river
take place between the Caballo Dam gage and Percha Dam, Diver-
sions into the Bonita Lateral from Caballo Dam, about 1, 000 to
2,000 acre-feet per year, are not included in records at “below
Caballo Dam” station.

Anextensive system of opendrains has beenconstructed, cover-
ing practically the whole area of the project. Water from 42 miles
of drains in the Rincon Valley is discharged into the river above
Leasburg Dam, and water from 226 miles of drains inthe Mesilla
Valley, except from two drains totaling 12 miles, is discharged
into the river below Mesilla Dam to be diverted for reuse in the
El Paso Valley portion of the project and in Mexico. (See pls. 2
and 3.)

The total area of land irrigated in the Rio Grande project in
1946 was 156,899 acres, of which 17,000 acres was in the Rincon
Valley, 83,911 acres in the Mesilla Valley, and 55, 988 acres in
the E1 Paso Valley. Of the irrigated land in the Rincon Valley,
3,087 acres was in Sierra County, and of that inthe Mesilla Valley,
10,812 acres was in Texas. The division of irrigatedlands in the
project amounted to 90, 099 acresin New Mexico and 66, 800 acres
in Texas.

Land that is “subject to construction charges” of the project is
referredto as “SCC” land andcarries a full water right, The re-
mainder of the area of land within the limits of irrigationfrom the
canalsis classified as suspended lands, rights-of-way,or excluded
class 6 (permanently ponarable). The suspendedlands are classi-
fied into nine categories dependent upon the conditions of the in-
dividual tracts. Prior to 1939 the SCC land in New Mexico was
88,000 acres. In 1939, by agreement between the irrigation dis-
tricts and the U, S, Government, the area of SCC land in the proj-
ect was increased by 3 percent in order that the collection of as-
sessments, allowing for delinquencies, would equal that needed
for payment of construction charges. The total SCC classified
land in New Mexicoin 1946 was 90, 623 acres, the total suspended
land, 10, 985 acres, and the total excluded class-6land, 547 acres.
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The classifications of the valley lands in 1947, as obtained
from the Bureau of Reclamation, are given in the following table:

Classification of lands in the Rincon and Mesilla Valleys in 1947

. New Mexico Texas Total

Classification [ (acres) (acres) (acres)
Land subject to construction charges......| 90,616 10,782 101,398
Riverbed (between levees)..civiernresconse 10,304 857 11,161
Rights-of -way..... 7,120 1,175 8,295
Suspended 1ands...ccceeenseosscssecasasessresas 11,526 1,017 12,543
Total... 119, 566 13,831 133,397

Irrigated:!

SCC land, seee 96,089
Suspended 1andS..c.eeveeeeeenneeee asrensens s 5,635
Total 3% PR 101,724

rrigated land included in the total 133, 397 acres above,

The classification is given for 1947 in preference to 1946 asthe
Bureau of Reclamation included in its compilation for 1947 some
riverbed areas and additional right-of-way areas not previously
reported. The total area of irrigated lands, suspended lands, and
class-6 lands was essentially the same in 1947 as in 1946. Be-
cause ofthe inclusion of additional right-of-way and riverbed areas,
the total area shown for New Mexico in 1947 (about 120, 000 acres),
more nearly represents the total area of the New Mexico part of
the flood plain of the Rincon and Mesilla Valleys than that given in
1946 (about 112, 000 acres). However, the figures for 1947 do not
include some water-consuming valley lands that lie outside the
boundaries of the irrigation district, such as the Selden Canyon
area; areas outside the limits of the canal system; and other areas
of rights-of-way and riverbeds not at present determined,

For comparative purposes and in order to get a more detailed
picture of the areas of land having various classifications, the
following table has been taken from table C of the report of the
Rio Grande joint investigation (National Resources Committee,
1938, p. 420-421),
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The areas included in the two foregoing tables are not strictly
analogous because of the omission of various areas in the 1947
tabulation as given above., A difference of about 5, 000 acres for
the total valley acreage in New Mexico is evident. The total of
138, 000 acres probably is nearly equal to the area of the valley
floor of the Rincon and Mesilla Valleys in New Mexico and Texas
and is the maximum area from which water in the valleys can be
transpired or evaporated to the atmosphere,

For the purpose of collection of charges, the lands in New Mexico
are under the Elephant Butte Irrigation District and those in Texas
under the El Paso County Water Improvement District. These
districts are under contract with the United States to repay con-
struction costs of the project and to advance funds for operation
and maintenance of the irrigation system.

GEOLOGY

A detailed study of the geology of Dona Ana County was not made
during the course of this investigation. The reader is referred to
published reports onthis area, the most complete and comprehen-
sive of which is that by Dunham (1935). Included in the report by
Dunham is a geologic map of Dona Ana County based on that by
N. H. Darton as revised by Dunham., An account of the geology
of the county by Dunham is alsoincluded. A general discussion on
the geology of the Rio Grande depression is given by Bryan (1938,
p. 197-225), The geology of La Mesa is discussed briefly by
Sayre (Sayre and Livingston, 1945).

The most important deposits of the area, with respect to the
occurrence of ground water, are the unconsolidated and partly
consolidated sediments of Tertiary and younger age thatcover the
major part of the county. The deposits consist of varying propor-
tions of clay, silt, sand, and gravel that partly fill the deep rock
troughs between the mountains, These deposits can be separated
into the older, slightly consolidated sediments that make up the
greater part of the fill underlying La Mesa and the Jornada del
Muerto and the younger unconsolidated deposits locally mantling
the underlying older deposits,

The older sediments are generally referred to as the Santa Fe
formation and were probably deposited during late Tertiary(Mio-
cene and Pliocene) time(Sayre, and Livingston, 1945 p. 37, 39;
Dunham, 1935p. 175, 176; Bryan, Kirk, 1938, p. 205), The ypunger
sediments were deposited in the Quaternary period during the
Pleistocene and Recent epochs (Sayre and Livingston, 1845, p. 37),
and they overlie the Santa Fe formation as outwash fan deposits,
mainly on the surface of La Mesa and the Jornada del Muerto, and as
alluvium deposited by the river in the valleys during successive
periads of scour and fill,
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As the Santa Fe formation and the younger sediments were de-
posited and eroded from the same general rock formations by mean-
dering streams and arroyos, they, as a consequence, have the
same general character, and as they are nonfossiliferous it is
not alwgys possible to differentiate between them,

CHARACTER OF SEDIMENTS

The older, slightly consolidated deposits of the Rio Grande
consist of alternate layers and lenses of variable thickness of clay,
silt, sax?d, and gravel, The lateral extent of the layers is like-
wise quite variable, and these thicken or pinch out in short dis-
tances. In the Mesa well field in El Paso, individual beds of the
bolson sediments found in 45 wells drilled at intervals of 300 feet
in two lines 300 feet apart could not be correlated between more
than 2 o;‘ 3 adjacent -wells (Sayre and Livingston, 1945, p. 28).

;

In wells 1, 3,and 5, of the city of Las Cruces, which are with-
in a radius of about 150 feet, the available logs (see table 6,
p.1ﬁ43) show very little correlation of individual beds. The lack of
similarity in these wells is due, in part, to the fact that different
drillers do not identify like formations alike, However, city wells
3 and 5 were put down by the same driller, though an interval of
about 9 years occurred between the drilling of the wells,

The available logs of three Agricultural College wells, 23, 2E,
29.243,243b, and 243c (see table 6, p.143), which are within a
radius of about 30 feet, show very little correlation, except pos-
sibly for the layer of fine sand at a depth of about 80 to 150 feet.
The hard dark formation penetrated in well 23, 2E, 29, 243c from
182 feet to 282 feet does not seem related to the sand, gravel, and
clay at a corresponding depth in well 23, 2E, 29, 243,

The sediments that underlie the pediments west of the Rincon
Valley, particularly those from near Arrey northward to Truth or
Consequences, apparently containclay layers thatin places extend
westward for several miles. Directcorrelationof bedsis lacking,
but the artesian wells drilled in the floors of 3 tributaries to the
Rio Grande from the west, Mud Springs Draw, Animas Creek, and
Percha Creek*, give indirect evidence of continuous clay layers.
In the well of O, B, Dawson, 16,5, 23, 300 (see table 12, p, 164),
which is drilledin the floor of Percha Creekabout 1, 5 miles west
of Caballo Reservoir, flowing water is obtained at a depth of 160

4Murray, C. R., (in preparation)Ground-water conditions in the nonthermal artesian water
basin south of Hot Springs, Sierra County, N. Mex.: (New Mexico State Engineer bienn, rept.)
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feet, the flow increasing with depth to the bottom of the well at
226 feet, The claylayers may be more extensive in the tributaries
than in‘the pediments because of deposition of sediments by flood
flows in the arroyos. However, evidence of some continuity of
clay beds in the Santa Fe formation west of Arrey is given by the
water level in well 17.5.10, 442, This well was drilled on the
pediment, about 100 feet from its edge, at an elevation of approx-
imately 40 feet above the floor of the adjacent Montoya Arroyo.
The water level in the well, which is uncased and 207 feet deep.
is about 16 feet below the surface of the pediment and about 25
feet above the floor of the adjacent arroyo.

The character of the Santa Fe formationis given by the drillers’
logs intable 6 (p.143 to 161)and by the following section (Sayre, and
Livingston, 1945, pp. 32, 33,

Section of La Mesa in railroad cut half a mile west of Anapra, Dona Ana County, N. Mex,

Sandy soil, reddish-buff, partly removed. Feet
Caliche hard, dense, white, grading downward into very

fine gray Sand.iiicesssecesscsscersesassesce s sososecsoscsecssamencscsese T
Sand, light-gray, moderately fine, uncemented and con-

taining some layers of gravel with igneous rock pebbles

derived mostly from lava flowS.seiees ssssssccereessnsenssccsssccee 5
Clay, brown, Sandy...ccecececsecccccececsssosssscsssscossoscesnsssancse 1
Quartz sand, medium-grained, mixed with white pellets of

calcium carbonate...ciceiiereieiscmecceasceccesccsccscconcoess-vososse o9
Sand, medium- to coarse-grained, salt-and-pepper colored 6
Clay, brown to gray, Sandy..cccicsessssscecececsssossccssassssccsccccse 2
Sand, crossbedded,, light-gray, medium- to coarse-

grained, contains some coarse gravel.iiciiiuecsssccenmecisaee 45
Sand, light-buff, fine-grained, massive, clayey, containing

irregular lenses of clean sand, Near the base are numer-

ous tubes of sand cemented with calcium carbonate.w.essese 9
Sand, extremely fine-grained, gray, with layer of coarse

sand near middle..iiciieeceerereinreneroescocsnnssacisscsecscncsencasee 14
Clay, gray, much disturbed and broken....cceseeessceassscascssees 1.3
Sand, medium-grained, gray, containing near the base

laminated layers of alternating black and white sand........ 30
Sand, light-buff, clayey, crossbedded ciecescemescecccsocsssmecees LoD
Sand, medium-grained, 100S€, gray.cccuemesscssscsscossssmossones
Sand, buff to gray, fine-grained, crossbedded; contains

pellets of clay and caliche on the bedding planes....c.meeceess 2
Sand, MOStly COVEred..ciiieieimercesinessascsscssccscscssnsasssasassasse 25
Clay, light-buff, and sandy clay...cccceeeecsrccercecenscssscssssssess 6
Sand, fine-grained, light-gray, crossbedded...ccceieeereeeeee 5
Clay, laminated, light-buff, and sandy claY..cweesceecsccsseoscnss 2
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Sand, fine-grained, gray, crossbedded «.cwssecrssecscsecess 3
Clay light-buff, MasSSiVe..veeserercessrccrccsserscrene cmescmenss 2.5
Sand, massive, fine-grained, cemented, yellowish-buff,

grading into less-cemented gray sand near base and

PArtly COVErediimciimeemessersssesssseessonscassanssescncccssmen 30
Clay, chocolate-brown,and light-buff massive sandstone

interbeddedu..cnueiressomes mes cos serssnseeccomecescsssescaneces 11
Sand, brown, crosshedded, partly covered.icseecersseesss 10
Clay, buff to chocolate-brown, Silt¥...cieceecosemercccscemen 9

234.8

The Pleistocene and Recent unconsolidated sediments in the
valley are predominantly sand and gravel with some thin beds of
sandy clay. They are generally very loose and cause trouble in
wells by running into them.

THICKNESS OF SEDIMENTS

The maximum thickness of the sediments of the Santa Fe for-
mation in Dona Ana County is not known, but unconsolidated sedi-
ments are reported in wells of depths as low as 1,330 feet. A
few comparatively deep wells have been drilled., The deepest well
reported is the oil test of the Picacho QOil and Gas Syndicate,
23.1.15.211, an abbreviated log of which is given in table 6 (p.
143).This well was drilled on La Mesa, west of Las Cruces, about
1 mile from an outcrop of rock that forms part of Picacho Moun-
tain, The log apparently shows about 550(?) feet of Tertiary or
younger sediments at this location,

Near the southern part of La Mesa the Southern Pacific Co.
drilled a well (28.2E, 24, 110), at Strauss to 1,330 feet, entirely
through unconsolidated sediments. The Lippincott well, 28, 3E.
25,, in the lower part of Mesilla Valley is reported to have been
drilled inlimestone at822 feet (Sayre and Livingston, 1945, p. 35).

The well of Edwin Parker, 21.2E. 12, 222, on the Jornada del
Muerto about midway between the San Andres and the Dona Ana
Mountains was drilled to 631 feet. Limestones and sandstones
predominate below 474 feet and the well ends in 80 feet of lime-
stone. The limestone may be similar to the limestone thatdips

westward beneath the sediments from the west side of the San Andres
Mountains, :

Valley-fill deposits westof the Rio Grande, north of the Rincon
Valley, are believed by Murray® to extend to depths in excess of
5Murray, C. R., op. cit., p. 25.
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2,100 feet, as shown by a well drilled to that depth inthe Palomas
River, about 10 miles north of Caballo Dam.

The well on the Stahman Farms, 24.1E.1.111, in the Mesilla
Valley near Mesilla, apparently was still in the Santa Fe forma-
tion at 331 feet.

The thickness of the flood-plain deposits of the Rio Grande con-
stitutes an unsolved problem, according to Bryan, He states that
in periods of high water the river is capable of transporting gravel
that ‘at ordinary times is unknown in the riverbed; thus the depth
to gravel in the riverbed may be taken as arough measure of the
depth of scour in great floods. He states, “It seems probable
that there is in the larger valleys [of the Rio Grande] from 100
to 250 feet of relatively recent deposits of flood-plain type above
the Santa Fe formation” (Bryan, 1938, p. 218.)

As the MesillaValley is constricted at both the upper and lower
ends by consolidated rocks that are exposed, it seems logical that
rock lies at comparatively shallow depths in those areas. The
well of Isaac Rhodes, 21, 1. 13, 323, at the upper end of the Mesilla
Valley and at the edge of an arroyo on the east side of the valley,
was drilled in “rock” from 93 feet to the bottom of the well at
about 215 feet, This rock may be similar to the igneous rocks of
the Dona Ana Mountains on the east and to those that crop out in
the valley at Leasburg Dam about 13 miles north of the well,
“Rock” was reportedly struck at about 125 feet inthe well of C. C.
Rice, 21,1.11,431, whichislocated on the pediment at Fort Selden
about 50 feet above the valley and about three-quarters of a mile
south of the rock outcrop at Leasburg Dam, In the lower end of
the Mesilla Valley, the maximum depth of the fill in the gorge of
the Rio Grande at the narrows above El Paso has been shown by
Slichter (1905, p. 1, fig. 2) to be not more than 86 feet.

The thickness of Quaternary fill near the central part of the
Mesilla Valley, on the basis of the reported log of well 24, 1E, 1,
111, appears to be about 104 feet, as most of the gravel was en-~
countered above this level. However, on the basis of gravel re-
ported inthe log of the railroad well at Las Cruces, 23, 1E, 13, 244,
the thickness of the Quaternary fill there appears to be about 220
feet, -

Inthe RinconValley, available well logs show that clay is present
at comparatively shallow depths below thé Quaternary alluvium.
This clay, which is usually called “heavy red gumbo” or “joint
clay” by the drillers, is reportedly dry and is thoughtby the drill-
ers to have considerable thickness, According to Jeff Chandler,
well driller at Mesilla Park, a well was drilled at Hatch in the
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early years to a depth of 1,100 feet, and nothing but clay was
found below about 80 feet, Water was obtained only in the sand
and gravel above 80 feet. No substantiating data were obtained
on this well. No other wells were reported drilled to this depth
in the Rincon Valley. The drillers consider it useless to try to
drill through this clay. As water is available in the shallow allu-
vium in sufficient quantities for all needs, the only incentive for
drilling wells through the clay is the hope of obtaining water of
better quality for domestic use, In the following table the wells
for which data were obtained are listed in order downstream in
the Rincon Valley showing the depth at which clay was found.

Reported depth to clay in wells for which data were obtained in Rincon Valley

Total Depth
Well location depth to Reported description
Name no, of well clay of clay
(feet) T (feet)

Osbornececassssscsecscsasas 16.5. 25,343 152 128 Soft red rock,

Powers....ee.. ssasssnenanans 17.5, 24,333 101 73 Red gumbo clay.

Plemmons., vese 17.5.26.212 68 68 Clay,

Welcherueineennsessssccess 17.5, 26, 242 88 84 Clay.

Black 17.5.25,123 59 59 Joint clay,

Black 17.5.25.134 64 64 Clay.

Luchini 17.4.31.111 71 66 Red and white
clay with gray
sand,

17.4.30,133a 97 70 Red and white
clay,

18.4.9,130 100 50 Blue clay,

18.4,17.312 70 65 Clay.

18,4,34, 211 245 70 Clay,

18.4.35,231 68 56 Clay.

18. 4,35, 310 230 60 Clay.

18. 4,35, 221 214 114 Red-brown clay.

19.4.3,234 68 68 Clay.

COWalleassesessesessesese 19.4,11, 221 74 70 Heavy red clay,

Village of Hatch. «ieeaees 19.3.9.121a 70 68 Clay.

CockSeeiserassresnsessnnans 19, 3.10.333 69 69 Clay,

Smallwood,.. 19.3,15,443 53 46 Heavy red clay,

Gary...eees seosesnsesosns soes 19. 2. 26.300 150 55 Red clay,

Drilling of most of the wells was stopped as soon as the drillers
definitely recognized clay. A few wells were drilled deeper with
the hope of going through the clay, The deepest well reported was
that of Mr, Simms, which was drilled in clay from 70 to 245 feet,
except for a rock about 2 feet thick at about 110 feet. Of the 20
wells listed in the table, 18 reported clay at depths from 46 to 84
feet. The Osborn well, with clay at 128 feet, is located in the floor
of Percha Creek about 40 feet above river level, Withthe exception
of the Osborn, Powers, Plemmons, and Welch wells, all are loca-
ted on the valley floor. The average depth to clay in the 16 wells
on the valley floor is less than 70 feet. The thickness of the Qua-
ternary alluvium in the Rincon Valley thus appears to be fairly
uniform and somewhat thinner than in the Mesilla Valley.
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OCCURRENCE OF GROUND WATER IN UPLAND AREAS

In order to establish the depth to water and the directionof flow
of the ground water under the upland area in Dona Ana County ad-
jacent to the Mesilla Valley, as much information as possible on
the existing wells was obtained by G. R. Chenotin 1947, The depth
to water was measuredin many wells and the altitude of each well
was determined by use of the aneroid barometer and the U. S,
Geological Survey topographic quadrangle maps. Other available
information such as the depth of the well, productiveness, mate-
rials penetrated, and quality of the water, was obtained generally
from the owners, Water samples for chemical analysis were ob-
tained from various wells., Measureddepths to water were checked
against reported depths in order to judge the reliability of report-
ed depths in wells where measurements were not possible,

Topographic quadrangle maps of the U, S. Geological Survey
covering 15 minutes of latitude are available for all the area of
Dona Ana County from the Mexican border northward to latitude
32°30' N, They have a contour interval of 25 feet, with the excep-
tion of the quadrangle maps between the Mexican border and lati-
tude 32°00'N. and between longitude 106°30'and 107°15' W, , which
have a contour intervalof 10 feet. Vertical and horizontal control
in the area covered by the quadrangle maps was excellent, The
elevations of the wells north of the Dona Ana Mountains, on the
Jornada del Muerto, were obtained by using ananeroid barometer
and are subject to some error as the distance between bench marks
and check points was great and resulted in a comparatively long
time interval between readings. However, the elevations of suffi-
cient check points were read on different days to eliminate any
large errors.

The resulting ground-water contours are shown on the accom-
panying map, plate 1, In drawing the contours greatest reliance
was naturally placed upon the wells in which the depth to water was
measured, With these measured depths to water as controls, the
contours were drawn for the other areas, the elevations of the
water table being calculated from reported depths to water as
guides, more reliance being placed upon some than others., The
areas showing various depths to water were defined by subtraction
of the ground-water contours from the ground-surface contours and
are therefore as accurate as the water-table contours.

DEPTH TO WATER

The depth to water in the upland areas in Dona Ana County ranges
from less than 25 feet to more than 400 feet. Generally the areas

317267 O - 55 -3
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of greatest depth to water, more than 300 feet, are in the relative-
ly flat plains away from the mountain fronts, such as the La Mesa
surface in T, 26 S., R. 1 W, The depth to water generally de-
creases toward the east side of the Jornada del Muerto and the
west side of La Mesa, where the aquifer is relatively thin and the
buried rocks of the mountains that form the floor of the aquifer
rise, thus holding the water at ahigher level than in areas farther
from the mountains, The depth to water may therefore be very
shallow in the arroyos along the mountain fronts where the deposit
of alluvium is thin,

In the Jornada del Muerto, north of the Dona Ana Mountains, the
depth to water ranges from 200 to 300 feet below the surface in
the western half of the Jornada Experimental Range. A little far-
ther east the depth to water apparently increases to between 300
and 400 feet in a narrow north-south strip and then gradually de-
creases eastward toward the San Andres Mountains, Northwest
of the Dona Ana Mountains the depth to water is about 200 feet and
it decreases westward to less than 25 feet near the Rio Grande.

In the Jornada del Muerto, south of the Dona Ana Mountains and
east of Las Cruces, the depth to water gradually increases from
less than 25 feet at the eastern edge of the Mesilla Valley to more
than 400 feet in a narrow north-south strip about 8 miles east of
the valley. Farther eastward toward the Organ Mountains the
depth to water decreases and is generally from 100 to 200 feet in
the vicinity of Organ.

At the southeastern edge of the Sierra de las Uvas, west of the
MesillaValley, the depth towater is less than 25 feet. Southeast-
ward the depth to water gradually increases to more than 400 feet
in a strip about 4 miles wide roughly paralleling the eastern side
of the Aden and the Sleeping Lady Hills, andin an areaof La Mesa
west of Black Mountainnear Afton. Farther east the depth to water
decreases to about 300 feet along the top of the bluff that parallels
the western side of the Mesilla Valley, From the top of the bluff
eastward to the valley, a distance of about 2 miles, the depth to
water decreases rather abruptly from about 300 to less than 25
feet.

The depth to water, as projected in some areas on the map
(pl. 1), is probably greater than the thickness of the sedimentary
deposits where masses of igneous rock occur at or near the sur-
face. In such areas water will not be obtained if the rockis imper-
meable, Some wells on the Bissell ranch have been drilled to a
depth greater than the indicated depth to water but have failed to ob-
tain sufficient water for stock purposes, Some of the lavas near Afton
occur at the surface above the sediments (Sayre and Livingston,
1945, p. 24). In this area water may be found below the lava at

~
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the indicated depth to water, If intrusive sillsor other impermeable
igneous rocks occur at the indicated depth to water, drilling below
the impermeable beds will probably reach confined water, which
will rise in the well to the indicated water level.

The well on the Corralitos ranch, 23.1. 32, 330, which was drilled
to 501 feet, reportedly penetrated anigneous flow or sill from 165
to 320 feet, a sandstone from 320 to 430 feet, and a rust-colored
sand from 430 to 501 feet. The estimated depth to water as re-
ported was 350 feet but, as indicated on the map, is probably a
little less than 400 feet. The Malpais well, 26,1, 16. 330, on the
Braidfoot ranch was drilled in a sink in the lava to a depth of 445
feet and reportedly reached water in sand and clay below the lava
at 406 feet. The Aden station well of H., S. Bissell, 25, 3.2, 220,
on a small rise, reportedly was drilled through about 440 feet of
red igneous rock to seeps of water yielding about 15 gallons a
minute at 440 feet. The reported depth to water is 444 feet.

Other wells also have probably obtained water below lava, but
data on many of the wells are scant.

Data on the depth to water obtained during this investigation
differ from those reported by Lee (1907, p. 38-40), The following
table gives the depths to water in various wells as reportedby Lee
and as collected from various sources during this investigation.

The difference indepth and water level as shownfor well 29, 1E,
6.110 for early and present dates may possibly be due to compar-
ing different wells in the same locality, or maybe due to inaccurate
reporting. Actualchanges inwater level may have occurred, The
water levels show a rise from the time reported by Lee to later
dates, The Lanark well 1 shows a fall in water level from 1899 to
the time reportedby Lee. On the data for this well one could pos-
tulate that water levels declinedfrom early years toa low level in
the year reported by Lee and then rose again, However, as all
depths to water reportedby Lee are lower than those obtained for
the same wells from other sources, there may be a consistent
error. It is not known how many, if any, of the depths to water
reported by Lee were measured by him or were values reported
to him, The apparentrise inwater levels is greater thanone would
expect to find in static levels under an area such as La Mesa where

the annual rainfall is small, It therefore appears that the reported
values are somewhat unreliable.
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MOYEMENT AND FLOW OF GROUND WATER

The contours of the water table on the accompanying map (pl.
1) connect points of the water table having equal altitude. The
direction of flow of the ground water is perpendicular to the con-
tours, from higher to lower elevations. The flow of ground water
in a homogeneous aquifer of constant width and thickness is pro-
portional to the gradient or slope of the water table—that is, to
the spacing of the contours.
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